Identification of receptor genes in renal cell carcinoma associated with angiogenesis by differential hybridization technique.
To screen the receptor genes in renal cell carcinoma (RCC) associated with angiogenesis, we performed differential hybridization of the cDNA library of membrane-type protein tyrosine kinases (mPTKs). Three thousand plaques of a mPTKs-enriched cDNA library were screened with mPTKs mixture probes produced from hypervascular RCC tissues and RCC cell lines. Six different cDNA fragments of the PTK genes were isolated, and the sequence analysis showed that these represented cDNAs for TIE1, KDR, FMS, FGFR-4, JAK1 and HCK. Of these genes, the expression of TIE1, KDR, and FGFR-4 was studied in RCC tissue and cell lines by Northern blot analysis. We also investigated the expression of vascular endothelial growth factor (VEGF), placenta growth factor (PlGF) and their receptor FLT-1. In all the hypervascular RCC tissues, the amounts of mRNAs for KDR and FLT-1 were increased compared to adjacent normal tissues. The TIE1 and FGFR-4 genes were also overexpressed in most of the hypervascular RCC tissues, while no mRNA of KDR, FLT-1, or TIE1 could be detected in any of the four human RCC cell lines. The amounts of the VEGF and PlGF mRNAs were increased in hypervascular RCC tissues, while VEGF mRNA was detected in the four cell lines but PlGF mRNA was not. FGFR-4 mRNA was expressed in three of the four cell lines. These results suggest that KDR, FLT-1, PlGF and TIE1 mRNAs are present in the mesenchymal cells of RCC, while VEGF and FGFR-4 genes are expressed in RCC cells themselves in vivo.